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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an optical recording medium which 
permits 

recording and regeneration of image data and shows outstanding light 
exposure 

properties and high shelf stability, in a DVD-R disc system using a 
semi-conductor laser having an oscillation wavelength in a short 
wavelength 

range, compared to the conventional system. 

SOLUTION: The optical recording medium with a recording layer 
formed on a 

substrate contains at least an azo compound represented by formula 
( I ) , an 

azo-metallic chelate anionic compound composed of a metal, a metallic 
oxide or 

its salt and at least one kind of coloring matter salt composed of a 
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cyanine 

4 coloring matter cationic compound represented by formula (II) 
(wherein R 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention ~ a mass recordable compact disk and DVD-R etc. - it is related 
with the mass postscript optical disk for data. Moreover, the optical disk by this invention is applicable 
also as a mass optical card. 
[0002] 

[Description of the Prior Art] Development of DVD-R is furthered as current and a next-generation 
mass optical disk. As a component engineering of the improvement in storage capacity for that, ED, 
such as short-wavelength-izing of the semiconductor laser for the record ingredient development for the 
formation of record pit very small, adoption of the image compression technology represented by MPEG 
2, and a record pit readout, is required. 

[0003] As semiconductor laser of a red wavelength region, although it was [ that the AlGalnP laser 
diode of 670nm object is only commercialized a bar code reader and for measuring instruments, and ], in 
connection with the densification of an optical disk, red laser is being used completely in an optical 
storage commercial scene until now. In the DVD drive, it is standardized as the light source on two 
wavelength of the laser diode of 635nm band and 650nm band. On the other hand, the DVD-ROM drive 
only for playbacks is commercialized by wavelength -650nm. 

[0004] The most desirable DVD-R media under such a situation are the media which can be recorded 
and reproduced on the wavelength of 630-670nm. The optical recording medium which used the salt 
formation coloring matter of an azo system metallic complex anion and a cyanine dye cation for the 
recording layer is indicated noting that the record thru/or reproducing characteristics which was 
excellent in WO 98/29257, JP,2000-198273,A, and JP,2000- 190642, A in the wavelength chosen from 
630-690nm is acquired. However, no these are necessarily enough in respect of lightfastness and 
preservation stability. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention was made in view of the above-mentioned 
background, and in the DVD-R disc system using the semiconductor laser which has oscillation 
wavelength in short wavelength compared with a system conventionally [ above-mentioned ], it can 
record, it can be reproduced, and it aims at offering the optical recording medium in which both 
lightfastness and preservation stability were moreover excellent. 
[0006] 

[Means for Solving the Problem] As a result of inquiring in order to solve the above-mentioned 
technical problem, by considering as the recording layer which uses as a principal component the 
coloring matter which has specific structure, this invention person etc. found out that it could apply to 
the next-generation mass light disc system using semiconductor laser with an oscillation wavelength of 
670nm or less, and resulted in this invention. That is, according to this invention, by claim 1, the optical 
recording medium characterized by containing at least one kind of coloring matter salt obtained from the 
cyanine dye cation compound shown by the azo metal chelate anion compound obtained from the azo 
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compound shown by the following general formula (I) in a recording layer, metals and metallic oxides, 

or those salts and the following general formula (II) is offered in the first place in the optical recording 

medium which comes to prepare a recording layer on a substrate. 

[Formula 3] 

R 3 R4 R 5 



a general formula (I) - setting — R1-R6 - respectively - independent ~ a hydrogen atom and a halogen 
atom - The alkyl group which is not permuted [ a nitro group, a cyano group, a hydroxyl group a 
carboxy group, the amino group, a permutation or ], The heterocycle residue which is not permuted [ the 
aryl group which is not permuted / a permutation or /, a permutation, or ], The aryl carbonyl group 
which is not permuted [ the alkyl carbonyl group which is not permuted / a permutation or /, a 
permutation, or ], The aryloxy carbonyl group which is not permuted [ the alkyloxy carbonyl group 
which is not permuted / a permutation or /, a permutation, or ], The aryl sulfonyl group which is not 
permuted [ the alkyl sulfonyl group which is not permuted / a permutation or /, a permutation, or ], The 
aryl thio oxy-radical which is not permuted [ the alkylthio oxy-radical which is not permuted / a 
permutation or /, a permutation, or ], The aryloxy group which is not permuted [ the alkyloxy radical 
which is not permuted / a permutation or / a permutation, or ], The arylamino radical which is not 
permuted [ the alkylamino radical which is not permuted / a permutation or /, a permutation, or ], The 
aryrcarbonylamino radical which is not permuted [ the alkyl carbonylamino radical which is not 
permuted / a permutation or /, a permutation, or ], The alkenyl radical which is not permuted [ the aryl 
carbamoyl group which is not permuted / the alkyl carbamoyl group which is not permuted / a 
permutation or /, a permutation, or /, a permutation or ] is expressed, and Rl, R2, R2 and R3, or R3 and 
R4 may connect, and they may form the ring. 



(In a general formula (II), A ring and B ring express the ring which connects carbon and an adjoining 
nitrogen atom independently, respectively, and has aromaticity, and R7 and R8 express independently 
the alkyl group which is not permuted [ a permutation or ], respectively) 

[0007] By claim 2, above-mentioned claim 1 is provided [ second ] with the optical recording medium 
characterized by the valence of the metal in an azo metal chelate anion compound or a metallic oxide 
being trivalent in the optical recording medium of a publication. 

[0008] By claim 3, above-mentioned claims 1 or 2 are provided [ third ] with the optical recording 
medium characterized by the metal atom in an azo metal chelate anion compound being cobalt in the 
optical recording medium of a publication. 

[0009] The optical recording medium with which the ring which connects the carbon of the cyanine dye 
cation compound expressed [ fourth ] with a general formula (II) at claim 4 in an optical recording 
medium given in above-mentioned claim 1 thru/or any 1 term of 3 and an adjoining nitrogen atom, and 
has aromaticity is characterized by being an India renin ring, a thiazoline ring, or an oxazoline ring 
(however, these condensing the benzene ring.) is offered. 

[0010] By claim 5, the optical recording medium characterized by for the refractive index n of the 
recording layer monolayer to the light of a wavelength field with a record playback wavelength of 
**5nm being 1.5<=n<=3.0, and an extinction coefficient k being 0.02<=k<=0.2 is offered [ fifth ] in an 
optical recording medium given in above-mentioned claim 1 thru/or any 1 term of 4. 
[001 1] By claim 6, the optical recording medium characterized by the inclination of the loss in quantity 
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to the temperature in the main loss-in-quantity process in the thermogravimetric analysis of organic 
coloring matter being 2%/degree C or more is offered [ sixth ] in an optical recording medium given in 
above-mentioned claim 1 thru/or any 1 term of 5. 

[0012] By claim 7, the optical recording medium characterized by for the total loss in quantity in the 
main loss-in-quantity process in the thermogravimetric analysis of organic coloring matter being 30% or 
more, and loss-in-quantity initiation temperature being 350 degrees C or less is offered [ seventh ] in an 
optical recording medium given in above-mentioned claim 1 thru/or any 1 term of 6. 
[0013] By claim 8, the optical recording medium characterized by for the track pitch on a substrate 
being 0.7-0.8 micrometers, and a flute width being 0.18-0.40 micrometers in half- value width is offered 
[ eighth ] in an optical recording medium given in above-mentioned claim 1 thru/or any 1 term of 7. 
[0014] 

[Embodiment of the Invention] This invention is explained below at a detail. As mentioned above, the 
optical recording medium of this invention has a recording layer containing at least one kind of coloring 
matter salt formed with the cyanine dye cation compound shown by the azo system azo metal chelate 
anion compound using the azo compound shown by the general formula (I), and the general formula (II). 

[0015] First, the above-mentioned coloring matter salt is explained. In a general formula (I) 
independently R1-R6, respectively A hydrogen atom, a halogen atom, The alkyl group which is not 
permuted [ a nitro group, a cyano group, a hydroxyl group, a carboxy group, the amino group, a 
permutation or ], The heterocycle residue which is not permuted [ the aryl group which is not permuted / 
a permutation or /, a permutation, or ], The aryl carbonyl group which is not permuted [ the alkyl 
carbonyl group which is not permuted / a permutation or /, a permutation, or ], The aryloxy carbonyl 
group which is not permuted [ the alkyloxy carbonyl group which is not permuted / a permutation or /, a 
permutation, or ], The aryl sulfonyl group which is not permuted [ the alkyl sulfonyl group which is not 
permuted / a permutation or /, a permutation, or ], The aryl thio oxy-radical which is not permuted [ the 
alkylthio oxy-radical which is not permuted / a permutation or /, a permutation, or ], The aryloxy group 
which is not permuted [ the alkyloxy radical which is not permuted / a permutation or / a permutation, 
or ], The arylamino radical which is not permuted [ the alkylamino radical which is not permuted / a 
permutation or /, a permutation, or ], The aryl carbonylamino radical which is not permuted [ the alkyl 
carbonylamino radical which is not permuted / a permutation or /, a permutation, or ], Expressing the 
alkenyl radical which is not permuted [ the aryl carbamoyl group which is not permuted / the alkyl 
carbamoyl group which is not permuted / a permutation or /, a permutation, or /, a permutation, or ], X 
and Y express the radical which has active hydrogen. Moreover, Rl, R2, R2 and R3, or R3 and R4 may 
connect, and they may form the ring. In addition, in this specification, the "alkyl" in an alkyl group, an 
alkyl carbonyl group, an alkyl sulfonyl group, an alkylthio oxy-radical, an alkyl carbonylamino radical, 
an alkyl carbamoyl group, etc. may be what kind of alkyl, and may be the shape of a straight chain, a 
letter of branching, or annular. For example, you may be the well-known alkyl of carbon numbers 1-30. 
Moreover, an alkenyl radical means the radical which introduced the partial saturation double bond into 
the above-mentioned alkyl. 

[0016] As for the example of said halogen atom, a fluorine, chlorine, a bromine, iodine, etc. are 
mentioned. 

[0017] The example of said alkyl group A methyl group, an ethyl group, n-propyl group, n-butyl, n- 
pentyl radical, n-hexyl group, n-heptyl radical, First-class alkyl groups, such as n-octyl radical, n-nonyl 
radical, and n-decyl group, An isobutyl radical, an isoamyl radical, 2-methylbutyl radical, 2-methyl 
pentyl radical, 3-methyl pentyl radical, 4-methyl pentyl radical, 2-ethyl butyl, 2-methyl hexyl group, 3- 
methyl hexyl group, 4-methyl hexyl group, 5-methyl hexyl group, 2-ethyl pentyl radical, 3-ethyl pentyl 
radical, 2-methyl heptyl radical, 3-methyl heptyl radical, 4-methyl heptyl radical, 5-methyl heptyl 
radical, a 2-ethylhexyl radical, a 3-ethylhexyl radical, An isopropyl group, sec-butyl, 1 -ethyl propyl 
group, 1-methylbutyl radical, 1, 2-dimethyl propyl group, 1 -methyl heptyl radical, 1 -ethyl butyl, 1,3- 
dimethyl butyl, 1, 2-dimethyl butyl, a l-ethyl-2-methylpropyl radical, 1 -methyl hexyl group, 1 -ethyl 
heptyl radical, 1 -propyl butyl, A l-isopropyl-2-methylpropyl radical, a l-ethyl-2-methylbutyl radical, A 
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l-ethyl-2-methylbutyl radical, a l-propyl-2-methylpropyl radical, 1 -methyl heptyl radical, a 1- 
efhylhexyl radical, 1 -propyl pentyl radical, 1-isopropyl pentyl radical, a 1 -isopropyl-2-methylbutyl 
radical, A l-isopropyl-3-methylbutyl radical, 1 -methyl octyl radical, 1 -ethyl heptyl radical, The second 
class alkyl groups, such as 1 -propyl hexyl group and a l-isobutyl-3-methylbutyl radical, A neopentyl 
radical, tert-butyl, a tert-hexyl group, a tert-amyl group, The third class alkyl groups, such as a tert-octyl 
radical, a cyclohexyl radical, 4-methylcyclohexyl radical, Cycloalkyl radicals, such as 4-ethyl 
cyclohexyl radical, a 4-tert-butyl cyclohexyl radical, 4-(2-ethylhexyl) cyclohexyl radical, a bornyl 
radical, and an isobornyl radical (adamantane radical), etc. are mentioned, furthermore, these first 
classes and the second class alkyl group — the heterocycle residue which is not permuted [ the aryl group 
which is not permuted / a hydroxyl group a halogen atom, a nitro group, a carboxy group, a cyano 
group, a permutation, or /, a permutation, or ] — with, you may permute and may permute by the 
aforementioned alkyl group through atoms, such as oxygen, sulfur, and nitrogen. As an alkyl group 
permuted through oxygen A methoxymethyl radical, a methoxy ethyl group, an ethoxy methyl group, an 
ethoxyethyl radical, A butoxy ethyl group, an ethoxy ethoxyethyl radical, a phenoxy ethyl group, A 
methoxy propyl group, an ethoxy propyl group, a piperidino radical, a morpholino radical, etc. as an 
alkyl group permuted through sulfiir As an alkyl group by which the methylthio ethyl group, the ethyl 
thio ethyl group, the ethyl thio propyl group, the phenylthio ethyl group, etc. are permuted through 
nitrogen, a dimethylaminoethyl radical, a diethylaminoethyl radical, a diethylamino propyl group, etc. 
are mentioned. 

[0018] As for the example of said aryl group, a phenyl group, a pentalenyl radical, an indenyl group, a 
naphthyl group, an azulenyl radical, a hepta-RENIRU radical, a BIFE elm nil radical, a phenalenyl 
radical, a phenan TORENIRU radical, an anthracenyl group, a TORIFE elm nil radical, a pyrenyl 
radical, etc. are mentioned. 

[0019] As for the example of said heterocycle residue, an indolyl radical, a fiiril radical, a thienyl group, 
a pyridyl radical, a piperidyl radical, a quinolyl radical, an iso quinolyl radical, a piperidino radical, a 
morpholino radical, a pyrrolyl radical, etc. are mentioned. 

[0020] The example of said alkyl carbonyl group can give the above-mentioned example as an example 
of an alkyl group that what is necessary is just that by which the alkyl group which is not permuted [ a 
direct permutation or ] is combined with the carbon atom of a carbonyl group. 

[0021] The example of said aryl carbonyl group can give the above-mentioned example as an example 
of an aryl group that what is necessary is just that by which the aryl group which is not permuted [ a 
direct permutation or ] is combined with the carbon atom of a carbonyl group. 
[0022] The example of said alkyloxy carbonyl group can give the above-mentioned example as an 
example of an alkyl group that what is necessary is just that by which the alkyl group which is not 
permuted [ a direct permutation or ] is combined with the oxygen atom of an oxy-carbonyl group. 
[0023] The example of said aryloxy carbonyl group can give the above-mentioned example as an 
example of an aryl group that what is necessary is just that by which the aryl group which is not 
permuted [ a direct permutation or ] is combined with the oxygen atom of an oxy-carbonyl group. 
[0024] The example of said alkyl sulfonyl group can give the above-mentioned example as an example 
of an alkyl group that what is necessary is just that by which the alkyl group which is not permuted [ a 
direct permutation or ] is combined with the sulfur atom of a sulfonyl group. 

[0025] The example of said aryl sulfonyl group can give the above-mentioned example as an example of 
an aryl group that what is necessary is just that by which the aryl group which is not permuted [ a direct 
permutation or ] is combined with the sulfur atom of a sulfonyl group. 

[0026] The example of said alkyl CHIOKISHI radical can give the above-mentioned example as an 
example of an alkyl group that what is necessary is just that by which the alkyl group which is not 
permuted [ a direct permutation or ] is combined with the sulfiir atom. 

[0027] The example of said aryl CHIOKISHI radical can give the above-mentioned example as an 
example of an aryl group that what is necessary is just that by which the aryl group which is not 
permuted [ a direct permutation or ] is combined with the sulfur atom. 

[0028] The example of said alkyloxy radical can give the above-mentioned example as an example of an 
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alkyl group that what is necessary is just that by which the alkyl group which is not permuted [ a direct 
permutation or ] is combined with the oxygen atom. 

[0029] The example of said aryloxy group can give the above-mentioned example as an example of an 
aryl group that what is necessary is just that by which the aryl group which is not permuted [ a direct 
permutation or ] is combined with the oxygen atom. 

[0030] The example of said alkylamino radical can give the above-mentioned example as an example of 
an alkyl group that what is necessary is just that by which the alkyl group which is not permuted [ a 
direct permutation or ] is combined with the nitrogen atom. 

[0031] The example of said arylamino radical can give the above-mentioned example as an example of 
an aryl group that what is necessary is just that by which the aryl group which is not permuted [ a direct 
permutation or ] is combined with the nitrogen atom. 

[0032] The example of said alkyl carbonylamino radical can give the above-mentioned example as an 
example of an alkyl group that what is necessary is just that by which the alkyl group which is not 
permuted [ a direct permutation or ] is combined with the carbon atom of a carbonylamino radical. 
[0033] The example of said aryl carbonylamino radical can give the above-mentioned example as an 
example of an aryl group that what is necessary is just that by which the aryl group which is not 
permuted [ a direct permutation or ] is combined with the carbon atom of a carbonylamino radical. 
[0034] The example of said alkyl carbamoyl group can give the above-mentioned example as an 
example of an alkyl group that what is necessary is just that by which the alkyl group which is not 
permuted [ a hydrogen atom, a permutation, or ] is directly combined with the nitrogen atom of a 
carbamoyl group independently, respectively. 

[0035] The example of said aryl carbamoyl group can give the above-mentioned example as an example 
of an aryl group that what is necessary is just that by which the aryl group which is not permuted [ a 
hydrogen atom, a permutation, or ] is directly combined with the nitrogen atom of a carbamoyl group 
independently, respectively. 

[0036] The example of azo dye expressed with a general formula (I) is shown in Table 1-3. 

[0037] 

[Table 1] 
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[0038] 
[Table 2] 
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[0039] 
[Table 3] 
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[0040] In a general formula (II), A ring and B ring express the ring which connects carbon and an 
adjoining nitrogen atom independently, respectively, and has aromaticity, and R7 and R8 express 
independently the alkyl group which is not permuted [ a permutation or ], respectively. The example of a 
cyanine cation compound expressed with a general formula (II) is expressed to Table 4-8. 
[0041] 
[Table 4] 
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[0042] 
[Table 5] 
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[0043] 
[Table 6] 
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[0044] 
[Table 7] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



JP,2003 



-237240,A [DETAILED DESCRIPTION] 



Page 12 of 20 



C-25 


Me Me 


C-26 


Bu Bu 


C-27 


CH 3 CH 3 CHjT ll 

° 4Q yvV 3 >Ok^ 

|| T )-CH=CH-CH=< T H 


C-28 


U£ N c CH=CH - c KXj 

i i 

i Pr i-Pr 


C-29 


]|^^CH=CH-CH==<^J 

1 1 

Me Bu 


C-30 


Me i-Pr 


C-31 


CH 3 

° 4Q TX!H =ch - ot==< X) 

Et H 


C-32 


B Et 



[0045] 
[Table 8] 
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[0046] Although the valence of a metal or a metallic oxide is trivalent, as for an example, titanium, 
vanadium, chromium, manganese, iron, cobalt, nickel, copper, JIRIKONIUMU, niobium, molybdenum, 
theque NENIUMU, a ruthenium, a rhodium, palladium, a vanadium oxide, titanium oxide, etc. are 
mentioned. 

[0047] The azo compound shown by the general formula (I) acts easily with a divalent or trivalent metal, 
metallic oxides, or those salts, and generates a chelate compound. In order to generate a stable azo metal 
chelate anion compound here, it is important to use that whose valence of a metal or a metallic oxide is 
trivalent. Azo dye and the azo chelate anion compound with which trivalent metal etc. is constituted by 
the ratio of 2:1 can be isolated to stability, carry out salt exchange to various cyanine dye easily, and 
generate the record ingredient of this invention. 

[0048] By considering as the coloring matter salt which consists of an azo metal chelate anion 
compound and a cyanine cation compound, the lightfastness which is the weak spot of styryl coloring 
matter improves remarkably. It can be used as optical recording material which was excellent an optical 
property, lightfastness, and in respect of solubility. Moreover, when this record ingredient is used for 
DVD, as a result of verifying the solubility to the light stability of an ingredient, the record sensibility in 
record wavelength, and a spreading solvent, as a metal kind, lightfastness of cobalt improved most and it 
became clear that the cyanine cation compound which consists of an India renin ring, a thiazoline ring, 
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or an oxazoline ring has the highest record sensibility. 

[0049] Next, the configuration of a record medium is explained. An optical property and a thermal 
property are mentioned as an item required to constitute a recording layer. Conditions required for an 
optical property require that it should have a big absorption band in a short wavelength side to 630nm - 
690nm which is record playback wavelength, and record playback wavelength should be near the long 
wavelength edge of this absorption band. This means having the big refractive index which is record 
playback wavelength, and an extinction coefficient by 630nm - 690nm. The refractive index n of the 
recording layer monolayer to the wave range light near [ near the record playback wavelength ] the long 
wavelength is 3.0 or less [ 1.5 or more ], and, specifically, it is desirable that an extinction coefficient k 
is in or more 0.02 0.2 or less range. Since it becomes an error even if it is a record playback wavelength 
field, since a wavelength dependency becomes high too much when n exceeds 3.0 preferably since 
sufficient optical change is hard to be obtained when n is less than 1.5, and a record modulation factor 
becomes low, it is not desirable. Moreover, preferably, since record sensibility worsens when k is less 
than 0.02, since it becomes difficult to obtain 50% or more of reflection factor when k exceeds 0.2, it is 
not desirable. 

[0050] Required conditions need for weight loss in quantity in the main loss-in-quantity process in 
thermogravimetric analysis to be sudden to temperature thermally. It is because the main loss-in- 
quantity process decomposes the organic material film and the Records Department in a lifting and 
optical semantics is formed in reduction in thickness, and change of an optical constant. Since weight 
loss in quantity of** and the main loss-in-quantity process will be formed over the temperature 
requirement where this is large to temperature when quiet although carried out, it becomes very 
disadvantageous when making the Records Department of high density form. Also when the ingredient 
with which two or more processes of weight loss in quantity exist by the same reason is used, it is 
disadvantageous for high density correspondence. 

[0051] In this invention, the rate of loss in quantity calls the greatest thing the main loss-in-quantity 
process among some weight loss-in-quantity processes. In this invention, it asks for the inclination of 
weight loss in quantity as follows. As shown in drawin g 1 , the temperature up of the organic material of 
mass M0 is carried out by 10 degrees C / min. by nitrogen-gas-atmosphere mind Shimonaka. According 
to this temperature up, if mass decreases a minute amount every, shows the weight loss-in-quantity line 
of**** straight- line a-b and reaches a certain temperature, it will cause a rapid weight reduction and 
will cause weight loss in quantity along with straight-line c-d mostly. If it furthermore continues raising 
temperature, rapid loss in quantity of mass will be completed, and weight reduction which met straight- 
line e-f mostly is caused. Residual weight [ as opposed to T2 (degree C) and the initial mass M0 for 
temperature / in / for residual weight / as opposed to Tl (degree C) and the initial mass M0 for the 
temperature in the intersection of straight-line a-b and straight-line c-d / ml and the intersection of (%) 
and straight-line c-d and straight-line e-f] is now set to m2 (%). Tl and loss-in-quantity termination 
temperature are set to T2 by loss-in-quantity initiation temperature, the inclination of weight loss in 
quantity is the value shown by ((ml-m2) %)/(T2-Tl) (degree C), and the rate of weight loss in quantity 
to an initial mass is shown by ((ml-m2) %). 

[0052] It is desirable that the inclination of the weight loss in quantity in the main loss-in-quantity 
process is 2%/degree C or more as a record ingredient which will be used for an optical information 
record medium if based on the above-mentioned definition. If the record ingredient whose inclination of 
this weight loss in quantity is less than 2%/degree C is used, since it will become difficult for the 
breadth of the Records Department to become large and to form the short Records Department, it is 
unsuitable for an information record medium. Moreover, as for the weight percentage reduction in the 
main loss-in-quantity process, it is desirable that it is 30% or more. A good record modulation factor and 
record sensibility may not be obtained as it is less than 30%. 

[0053] Furthermore, conditions required for a thermal property require that the weight initiation 
temperature Tl should be in a certain temperature requirement. Loss-in-quantity initiation temperature is 
specifically 350 degrees C or less, and it is desirable that it is in the range of 200-350 degrees C 
preferably. Record stability, such as the power of a record laser beam becoming it high that loss-in- 
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quantity initiation temperature is 350 degrees C or more, and causing playback degradation as it is not 
practical and is 200 degrees C or less, gets worse. The track pitch on a substrate is 0.7-0.8 micrometers, 
a flute width is half-value width and conditions required for a substrate configuration are 0.20-0.36 
micrometers. The substrate usually has the guide rail with a depth of 1000-2500A. Although a track 
pitch is 0.7-1.0 micrometers, for the application of high-capacity-izing, its 0.7-0.8 micrometers are 
usually desirable. 0.18-0.36 micrometers of a flute width are desirable at half- value width. There is a 
possibility that it may become difficult to obtain sufficient tracking error signal strength in less than 0.18 
micrometers. Moreover, when exceeding 0.36 micrometers, since the Records Department breadth- 
comes to be easy horizontally when it records, it is not desirable. 

[0054] 1. The record object of configuration this invention of a record object is good also as structure of 
the media for CD-R which consists of the structure (good also considering drawing 3 as two-sheet 
lamination ********** Ayr sandwiches or adhesion lamination structure) and drawing 4 of drawing 3 
which is the usual write once optical disk. 

[0055] 2. Make into basic structure structure where the 1st substrate and the 2nd substrate were made to 
rival with adhesives through a recording layer as a configuration of the need property of each class, and 
the record medium of example this invention of a component. An organic-coloring-matter layer 
monolayer is sufficient as it, and in order that a recording layer may raise a reflection factor, the 
laminating of an organic-coloring-matter layer and a metallic reflective layer is sufficient as it. The 
configuration which could **** through the under-coating layer or the protective layer, and laminated 
them for the improvement in functional may be used between a recording layer and a substrate. 
A /organic-coloring-matter layer / metallic reflective layer / protective layer / glue line / the 2nd set plate 
structure is most used for usual the 1st substrate. 

[0056] Only when performing record playback from a substrate side as a need property of a <substrate> 
substrate, it must be transparent to a use laser beam, and a substrate does not need to be transparent 
when performing record and playback from a recording layer side. Therefore, in this invention, if only 
the 2nd substrate given in a claim is transparent when only one layer uses a substrate, the 1st 
transparence and opacity will not ask. As a substrate ingredient, plastics, such as polyester, acrylic resin, 
a polyamide, polycarbonate resin, polyolefin resin, phenol resin, an epoxy resin, and polyimide, glass, a 
ceramic, or a metal can be used. In addition, when only one layer uses a substrate, or when using two 
substrates by the shape of sandwiches, the pre format of an address signal etc. needs to be formed in the 
front face of the 1st substrate given in a claim at the guide rail for tracking, the guidance pit, and the pan. 

[0057] The layer prepared including the <interlayer> under-coating layer etc. in addition to the 
substrate, the recording layer, the reflecting layer, and the protective layer will be called an interlayer 
here. This middle class is used for the purpose of formation of improvement in the preservation stability 
of barriers, such as adhesive improvement, (a) (b) water, or gas, and the (c) recording layer, 
improvement in the (d) reflection factor, protection of the substrate from the (e) solvent and a recording 
layer, the (f) guide rail, a guidance pit pre format, etc., etc. As opposed to the purpose of (a) Polymeric 
materials, for example, ionomer resin, polyamide resin, Can use various high polymers, such as vinyl 
system resin, natural resin, naturally-ocurring polymers, silicone, and liquid rubber, a silane coupling 
agent, etc., and the purpose of (b) and (c) is received. Metals, such as an inorganic compound, for 
example, Si02, MgF2, SiO, Ti02, ZnO, TiN, SiN, etc., or semimetal, for example, Zn, Cu, nickel, Cr, 
germanium, Se, Au, Ag, aluminum, etc., can be used in addition to said polymeric materials. Moreover, 
to the purpose of (d), a metal, for example, aluminum, Ag, etc., the organic thin film which has metallic 
luster, for example, methine dye, a xanthene system color, etc. can be used, and ultraviolet-rays 
hardening resin, heat-curing resin, thermoplastics, etc. can be used to the purpose of (e) and (f). 0.01-30- 
micrometer 0.05-10 micrometers are preferably suitable for the thickness of an under-coating layer. 
[0058] A <recording layer> recording layer produces a certain optical change by the exposure of a laser 
beam, and can record information by that change, in this recording layer, it is required for the coloring 
matter of this invention to contain, and the coloring matter of this invention may be used in one sort or 
two sorts or more of combination in formation of a recording layer. Furthermore, said coloring matter of 
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this invention may be mixed or laminated with other organic coloring matter and a metal, and metallic 
compounds for the purpose of improvement, such as an optical property, record sensibility, and a signal 
. property. As an example of other organic coloring matter, poly methine coloring matter, a 
naphthalocyanine system, a phthalocyanine system, a squarylium system, a crocodile NIUMU system, a 
pyrylium system, a naphthoquinone system, an entree quinone (indanthrene) system, a xanthene system, 
a triphenylmethane color system, an azulene system, a TETORE hydronalium choline system, a 
phenanthrene system, a TORIFENO thiazin system color, metal chelate compound, etc. are mentioned, 
the aforementioned color may be used independently, and it is good as for two or more sorts of 
combination. 

[0059] Moreover, a metal and metallic compounds, for example, In, Te, Bi, Se, Sb, germanium, Sn, 
aluminum, Be, Te02, SnO, As, Cd, etc., can also be used with the gestalt of distributed mixing or a 
laminating into said color. Furthermore, into said color, distributed mixing may be carried out, and a 
various ingredient or various silane coupling agents, such as polymeric materials, for example, ionomer 
resin, polyamide system resin, vinyl system resin, naturally-ocurring polymers, silicone, and liquid 
rubber, etc. may be used, or it can use for the purpose of property amelioration together with a stabilizer 
(for example, transition metal complex), a dispersant, a flame retarder, lubricant, an antistatic agent, a 
surfactant, a plasticizer, etc. 

[0060] The usual means, such as vacuum evaporationo, sputtering, CVD, or solution spreading, can 
perform formation of a recording layer. When using the applying method, said color etc. is dissolved in 
an organic solvent etc. and it is carried out by the coating method of common use, such as a spray, roller 
coating, dipping, and spin coating. 

[0061] Generally as an organic solvent used, alcohols, such as a methanol, ethanol, and isopropanol, 
Ketones, such as an acetone, a methyl ethyl ketone, and a cyclohexanone, N.N-dimethylformamide, 
Sulfoxides, such as amides, such as N,N-dimethylacetamide, and dimethyl sulfoxide Ether, such as a 
tetrahydrofuran, dioxane, diethylether, and ethylene glycol monomethyl ether, Ester, such as methyl 
acetate and ethyl acetate, chloroform, a methylene chloride, Aliphatic series halogenated hydrocarbon, 
such as a dichloroethane, a carbon tetrachloride, and trichloroethane Or hydrocarbons, such as 
cellosolves, such as aromatic series, such as benzene, a xylene, monochlorobenzene, and a 
dichlorobenzene, methoxy ethanol, and ethoxy ethanol, a hexane, a pentane, a cyclohexane, and a 
methylcyclohexane, can be used. 

[0062] 200A - 2000A is preferably [ 100A - 10 micrometers ] suitable for the thickness of a recording 
layer. 

[0063] A <metallic reflective layer> reflecting layer has Au, Ag, and most desirable aluminum** from 
the point of a reflection factor and productivity, although a metal, semimetal, etc. from which a high 
reflection factor is obtained alone and which are hard to be corroded are mentioned and Au, Ag, Cr, 
nickel, aluminum, Fe, Sn, etc. are mentioned as an example of an ingredient, and these metals and 
semimetal may be used independently and are good also as two sorts of alloys. Vacuum evaporationo, a 
SUPPATA ring, etc. are mentioned as a film forming method, and 50-5000 A is 100-3000A preferably 
as film pressure. 

[0064] A <protective layer and substrate surface rebound ace court layer> protective layer or a substrate 
side rebound ace court layer is used for the purpose of improvement in the preservation stability of the 
(b) recording layer (reflective absorption layer) which protects the (a) recording layer (reflective 
absorption layer) from a blemish, dust, dirt, etc., improvement in the (c) reflection factor, etc. The 
ingredient shown to said interlayer can be used to these purposes. Moreover, as an inorganic material, 
SiO and Si02 grade can also be used and heat softening properties, such as polymethyl acrylate, a 
polycarbonate, an epoxy resin, polystyrene, polyester resin, vinyl resin, a cellulose, aliphatic 
hydrocarbon resin, aroma group hydrocarbon resin, natural rubber, styrene butadiene resins, chloroprene 
rubber, a wax, an alkyd resin, drying oil, and rosin, arid thermofusion nature resin can also be used as an 
organic material. As most desirable example in a protective layer or a substrate surface rebound ace 
court layer, it is ultraviolet-rays hardening resin excellent in productivity among said ingredients. 0.01- 
30-micrometer 0.05-10 micrometers are preferably suitable for the thickness of a protective layer or a 
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substrate side rebound ace court layer. Said interlayer, a protective layer, and a substrate side rebound 
^ce 'court layer can be made to contain a stabilizer, a dispersant, a flame retarder, lubricant, an antistatic 
agent, a surfactant, a plasticizer, etc. like the case of a recording layer in this invention. 
[0065] 

[Example] Next, an example explains this invention to a detail further. An example shows the synthetic 
example of the coloring matter salt compound by this invention first, and shows the result of having 
used for the recording layer the coloring matter salt compound obtained next, and having evaluated the 
recording characteristic. However, this invention is not limited by the following examples. 
[0066] A-example INo.l compound It is ethanol about l.OOg (3.80mmol). It suspended in 100ml. After 
adding 1.52ml (7.60mmol) of 5 N-NaOH water solutions to this suspension, cobalt (III) acetylacetonato 
0.68g (1.90mmol) was added, and it was made to react at 80 degrees C for 10 hours. 100ml of water was 
added after condensing reaction mixture, the precipitate which added the hydrochloric-acid water 
solution and deposited was filtered until it became weak acid, 'and it dried. It is DMF about the dry 
precipitate. After dissolving in 30ml, 2.04g (3.80mmol) of iodides of C-No.7 compound was added, and 
they were made to react at 150 degrees C for 2 hours. 300ml of water was filled with reaction mixture, 
and the depositing matter was carried out the ** exception. The quality of a sludge was refined with 
chromatography after desiccation. Silica gel was used for the filler and the toluene-methanol (5:1) was 
used for the expansion solvent. Coloring matter salt compound No.l (77% of yield) was obtained from 
the 1st fraction. 

[0067] Instead of the cobalt salt used in the two to example 6 example 1, an aluminum salt, zinc salt, 
chromium salt, nickel salt, and copper salt were used, and it was similarly operated so that stoichiometry 
might be maintained. 

[0068] It evaluated about existence (existence) of the coloring matter salt formed with the azo metal 
chelate compound and cyanine dye of the compound obtained in the above-mentioned examples 1-6. An 
evaluation result is shown in Table 9. 



[0069] 
Table 9" 
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Cu(CH 3 COCHCXH^ 2 
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[0070] A-example 7No.2 compound It is ethanol about l.OOg (3.49mmol). It suspended in 100ml. After 
adding 1.40ml (6.98mmol) of 5 N-NaOH water solutions to this suspension, cobalt (III) acetylacetonato 
0.63g (1.75mmol) was added, and it was made to react at 80 degrees C for 10 hours. 100ml of water was 
added after condensing reaction mixture, the precipitate which added the hydrochloric-acid water 
solution and deposited was filtered until it became weak acid, and it dried. It is DMF about the dry 
precipitate. After dissolving in 30ml, 1.97g (3.49mmol) of iodides of C-No.31 compound was added, 
and they were made to react at 150 degrees C for 2 hours. 300ml of water was filled with reaction 
mixture, and the depositing matter was carried out the ** exception. The quality of a sludge was refined 
with chromatography after desiccation. Silica gel was used for the filler and the toluene-methanol (5:1) 
was used for the expansion solvent. Coloring matter salt compound No.4 (71% of yield) were obtained 
from the 1st fraction. 

[0071] An aluminum salt, chromium salt, iron salt, manganese salt, the cerium salt, the rhodium salt, 
and the titanium oxide salt were used, instead of the cobalt salt used in the eight to example 14 example 
7, it was similarly operated so that stoichiometry might be maintained, and compound No. 5-1 1 were 
obtained. 

[0072] It evaluated about the lightfastness of the coloring matter salt which consists of an azo metal 
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chelate obtained in the examples 7-14, and cyanine dye. A result is shown in Table 10. 

<Light-proof test-condition> compound No.4-1 1 were dissolved in the truffe ROROARU call, and the 

coloring matter solution adjusted so that it might become 1.5w% of concentration was produced with the 

spin coat method on the quartz substrate (50mmx50mmxlmm). This was put into the fading- test 

machine (40,000Lux, Xe light), and the degradation constant was measured. 

[0073] 
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[0074] A-example 15No.3 compound It is ethanol about l.OOg (3.96mmol). It suspended in 100ml. After 
adding 1.48ml (7.38mmol) of 5 N-NaOH water solutions to this suspension, cobalt (III) acetylacetonato 
0.71g (1.98mmol) was added, and it was made to react at 80 degrees C for 10 hours. 100ml of water was 
added after condensing reaction mixture, the precipitate which added the hydrochloric-acid water 
solution and deposited was filtered until it became weak acid, and it dried. It is DMF about the dry 
precipitate. After dissolving in 30ml, 1.89g (3.96mmol) of iodides of C-No.l compound was added, and 
they were made to react at 150 degrees C for 2 hours. 300ml of water was filled with reaction mixture, 
and the depositing matter was carried out the ** exception. The quality of a sludge was refined with 
chromatography after desiccation. Silica gel was used for the filler and the toluene-methanol (5:1) was 
used for the expansion solvent. Coloring matter salt compound No. 12 (80% of yield) were obtained 
from the 1st fraction. 

[0075] C-2, C-3, C-4, C-5, and C-6 were used, instead of the cyanine dye C-l used in the 16 to example 
20 example 15, it was similarly operated so that stoichiometry might be maintained, and compound 
No. 13-17 were obtained. 

[0076] On an injection-molding polycarbonate substrate with a <recording characteristic evaluation 1> 
thickness of 0.6mm A depth of 1750A, the half- value width of 0.25 micrometers, and a track pitch 
0.74micrometer guide rail are formed in a photopolymer. Spinner spreading of 1, 1 and 2 of compound 
No. 12- 17, and the 2-tetrafluoro propanol solution is carried out. Form a recording layer with a thickness 
of 900A and, subsequently the reflecting layer of 1200A of silver is prepared by the spatter. After 
preparing a 7-micrometer protective layer in an acrylic photopolymer on it furthermore, the injection- 
molding polycarbonate flat-surface substrate with a thickness of 0.6mm was pasted up in the acrylic 
photopolymer, and it considered as the record medium. 

<Record conditions> The EFM signal (linear velocity 3.5m/sec.) was recorded using and carrying out 
the tracking of the semiconductor laser light with a laser oscillation wavelength [ of 658nm ], and a 
beam diameter of 1.0 micrometers to this record medium, it reproduced with the continuation light 
(playback power 0.7m W) of semiconductor laser with an oscillation wavelength of 658nm, and the 
playback wave was observed. The evaluation result of a recording characteristic is shown in Table 11. 
[0077] 
[Table 11] 
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[0078] Examples 21-34 (synthetic example of a coloring matter salt compound) 
The same actuation as examples 1-20 was performed, and compound No. 18-31 were obtained. 
[0079] On an injection-molding polycarbonate substrate with a <recording characteristic evaluation 2> 
thickness of 0.6mm A depth of 1650A, the half-value width of 0.20 micrometers, and a track pitch 
0.74micrometer guide rail are formed in a photopolymer. Spinner spreading of 1, 1 and 2 of compound 
No. 18-31, and the 2-tetrafluoro propanol solution is carried out. Form a recording layer with a thickness 
of 900 A and, subsequently the reflecting layer of 1200 A of silver is prepared by the spatter. After 
preparing a 7-micrometer protective layer in an acrylic photopolymer on it furthermore, the injection- 
molding polycarbonate flat-surface substrate with a thickness of 0.6mm was pasted up in the acrylic 
photopolymer, and it considered as the record medium. 

<Record conditions> The EFM signal (linear velocity 3.5m/sec.) was recorded using and carrying out 
the tracking of the semiconductor laser light with a laser oscillation wavelength [ of 658nm ], and a 
beam diameter of 1.0 micrometers to this record object, it reproduced with the continuation light 
(playback power 0.7mW) of semiconductor laser with an oscillation wavelength of 658nm, and the 
playback wave was observed. 
0080] 
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[0081] 

[Effect of the Invention] As mentioned above, according to the optical recording medium of claim 1, 
since the coloring matter salt compound obtained from a specific azo metal chelate anion compound and 
a specific cyanine dye cation compound was used, it can record and reproduce by the laser beam of a 
wavelength region 670nm or less, and the optical recording medium which was excellent in lightfastness 
and preservation stability can be obtained. 

[0082] According to the optical recording medium of claim 2, from the valence of the metal in the 
above-mentioned azo metal chelate anion compound or a metallic oxide being trivalent, a stable azo 
metal chelate anion compound can generate, and salt exchange can be easily performed with various 
cyanine dye. 

[0083] According to the optical recording medium of claim 3, since the metal atom in the above- 
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mentioned azo metal chelate anion compound is cobalt, the record medium which was excellent in 
lightfastness can be obtained. 

[0084] According to the optical recording medium of claim 4, since the ring which connects the carbon 
of the above-mentioned cyanine dye cation compound and an adjoining nitrogen atom, and has 
aromaticity is an India renin ring, a thiazoline ring, or an oxazoline ring, it can obtain a record medium 
with high record sensibility. 

[0085] According to the optical recording medium of claim 5, in the above-mentioned optical recording 
medium, the refractive index n of the recording layer monolayer to the light of a wavelength field with a 
record playback wavelength of **5nm is 1.5<=n<=3.0, and the optical recording medium which can 
carry out record playback with the stable high reflection factor and the stable high modulation factor 
from an extinction coefficient k being 0.02<=k<=0.2 can be offered. 

[0086] According to the optical recording medium of claim 6, in the above-mentioned optical recording 
medium, since the inclination of the loss in quantity to the temperature in the main loss-in-quantity 
process in the thermogravimetric analysis of organic coloring matter is 2%/degree C or more, the 
information record medium which can perform high density record in a low jitter is obtained. 
[0087] According to the optical recording medium of claim 7, in the above-mentioned optical recording 
medium, since the total loss in quantity in the main loss-in-quantity process in the thermogravimetric 
analysis of organic coloring matter is 30% or more and loss-in-quantity initiation temperature is 350 
degrees C or less, the optical recording medium which can perform high density record in a low jitter 
can be obtained like the above. 

[0088] According to the optical recording medium of claim 8, in the above-mentioned optical recording 
medium, the optical recording medium which can perform stable record and playback from the track 
pitch on a substrate being 0.7-0.8 micrometers, and a flute width being 0.18-0.40 micrometers in half- 
value width can be offered. 



[Translation done.] 
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